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VAR AR A AFHTAD, 4LAYT AN A AE T Y Fegeda)

=TE8: Fibricola seoulensis®] zsh) QXA = Azl ol ATz=E Aaslmal shelch
¥R AH2 2] 43 242 I3, 25 AR E, B4 59 Zakalgl A 2A) 2k 73
& A4 F JEM 1200EX-II(JEOL, Japan) ¥AA1e w42 2 paksleic). A2 F2 2
o] el FaAHgon] vz Z W3 Aoz AL AEAE 7Ix 1 gldeh, HArAzs
e o] MEA ¥t 2FT gy IH ik B3 e AT dglen vmA ga9ale) g
o] ALlch. 719 AAMEL Ao u)ae AzAe] gko] H4l wokw o =2 A Al Ee] Ea
A glade), Lgo] AR AR 2 = Zofe] dAde] ety Az da]= AR A 7F
b vebgen dl ZadAs 272 &) wa ot A DR na=) A ol 4] F=3)
B ALY wigle] FAE gl Fgwe HeRda SAY FHLAE mu= 52 2
HE 6717 How oEEgn Azl —‘?—v"{%i A EAHe geE gy = 9}, F
seoulensis®] Azl 2P R Aoyl on A= 9449] o) 4423 1709 core complex® o] o]z

A AHAD 9 + 18 TR,

M OB

AR o A2 F27} e Byt
& 27ety AAER A g ol g3t 7E FaE
A AAYADAY @ A Tz e wo
AT7E ol %A gk, Sato et al. (1967)2
Paragonimus miyazakii®] A5 diste] o
TeH L, Burton(1972)2 e wHEsa
Haematoloechus medioplexus®] =19} A=z}
#4-&, Threadgold(1975a & b): Fasciola
hepatica®l -3-44*471S, Grant et al.(1976)&
Pharyngostomoides procyonis®] /4 A4)7] 2
Fujino et al.(1977)2 Ewrytrema pancreaticum
3} Paragorimus ohirai®] =} e = A A o)
ste], Jeong et al.(1976)7 A=} ¢1(1984)&
AFFe AAYARAY L A= wAFzd o
8}, Orido(1988): Paragonimus ohirai®] <

cEEA T 19939 79 64, SRS 19934
79 289
tEA ey Az

Aol sls Aty sz qate] o Ts)
™ Kitajima et al.(1976), Otubanjo (1980
& 1981), Irie et al.(1983), Awad and Probert
(1989) T2 FHFFY $4447] 9 Axe
o] feke] Qg wi gl

¥, Fibricola seoulensis= Seo et al.(1964)
o fa AgelM e AN nape He w
¥l 4F22 Wy Diplostomidaes}e] &2
L=24 Diplostomidaes F& = FdstA A=
ol QlAA LH=g o AAZrAY wysl o
o HL AUt A=) ghok(Seo, 1990)
ANZ] PlA Tz g ATE WY v} gl
TRtA o] el o] F-o] mEh AL
AZE 2 A 328 FhAxdngon By
ataal bl

ME 2wy

Atdzrd 9 -8 %) (Rhabdophis tigrina) £ 3
TAaIA F A u)A o4 Hgere
e AT 2 Y w¢gae oulg
o Al 27 100704 AFENR F 4w
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9 FH= —rE-Y A = gesect. 4979 2

Hzm ¥e P '1% 0.1 M cacodylate buffer:

(PH 7.4)% 2 H* & & 2% paraformaldehyde
+ 2.5% glutaraldehyde (0.1 M cacodylate
buffer, PH 7.4) £ aAd ez oF 1247k F4
YAz Ao

2H3 FEEL 0.1 M cacodylate buffer§-2
oz @ W AL T 1% osmium tetroxide® A&
AA 247 Bek FaAdgded oA XS
bufferg-<8.¢.2 51 ethanol series(50%, 70%.
80%. 90%. 95%. absolute)dx] B3t
=99 A%, 2o, % 59 HHe AL F
ultramicrotome(LKB 2188 Ultratome NOVA,
Sweden) 2 z::‘ﬂ“dﬂ(l pm) g A zsle]
toluidine blue:.l_ of Mgt = AL RS AFF)
gowm ZuAHE wWEo] uranyl acetate?} lead
citrate2 o]%& G F FAAAHRAJEM
1200EX-11, JEOL, Japan) &2 #a-st9lch,

2 7

MAMEe =T LHEAE T

X 9l M| X (spermatogonia) . F2 Z#e WS
Favgdd wassed vd & 45 A
Aoz AL AZAL Mz gtk 9 ¥
g my wselRy vwd A Eehe 9
ade AAz Qger AED Rk AYA
(mitochondria)#} &g £ 42| = ELA (free
ribosome) 7} &3t vH(Figs. 1 & 2).

& @ M| (spermatocytes) ! Al 1 A AZAEE
seo] o] A Het 23 Wity L 9 =
L glsladolglon @yl =pe] wlaA Hrh.
AEA Woli= vhss] A A HuaArt 273t
Qrh(Fig. 3). A 2 A4 FRATE Sdy Y&
ARz glglen Aza Wele ARA, AFFER
] 4| 2} (granular endoplasmic reticulum) 2 ¥
Al 2% (microtubule) ] 27| 549} (Fig. 4).

E ApM| = (spermatids) - Xx7]% A AN EE 3
o Wlate] AEAe sho] A Bt o FH
AR AEe] iy Bxsiz glglow AxEA ded=
A A, He Fxad, FAEFA(Golg
complex) So| EEatgith(Fig. 5). LAl A4
ol atet Fue) AALET £ T 2P 4
Aol ez, AEAdRAE AR
(crystaline body) F&7}, & 2 dAe 2719
2 2}m.2] (rootlet of axoneme) %} FAA ==
microtubule-organizing center (MTOC)7} vie}
o olelA A To] FYHHA WEES
SAR4A Hol skt Axrt A= HFigs.
6. 7 & 8).

HXtel X
2us AedAdE £ 2 o= Aud
g2 RAst BAseY, 499oL 93 4
A ARE e BRe ddsd 34 9
245 EUE 2F %8 2 o o7 Zgieh
1) s dld® wA&adte] e EAL
(cortical singlets) 1z = tel 171 = At}
s m AR o] BEstE A, 2) FHADEAL
P (peripheral singlets), 8 A=A 2 2709] HA
oz olRell 7, 3) FHUREALL, AFA,
nuclear cylinder 4 2718 &A} Fo2 o]Fal
A, 4) FHuelAnge] $7b wel 2adT,
A]-f'd A nuclear cylinder & 2748 %A} F2 & o]
267 7. 5) ZAp 27 Exske A 6) FHE

/‘1]5‘-4“} 9= 74 Solqirh(Figs. 9, 10 & 11).

1) w2 AAe] ¢ 0.7 umelgla, 27742
A v /\‘“}"‘37]'((2011'.10'&1 microtubule) ¢] F“J.} A
A e Fuld didse] slde= ¥ W@ d44
9] woje]= AAo] Zhzk 0.29 wm B 0.18 um
olgdtH(Fig. 12). 2)8 HHE =7e] 0.7 ume]
Q3 34709 vlAzze] AR ARA FH(277H)
w ool &4} Ale] (7/1)8] FEel wjd=e] 9l
Qe 3 2 Jaie Hejze AAel 47 0.
39 um ¥ 0.29 umelAeH(Fig. 13). 3)9 @
o &AAo] <k (.55 umolH T 3170 vlAAge]
A4 HETA) S FAA Abe] (470)9] Fe
=] elglth(Fig. 14). 4)8 =wd2 HFHel
ok 0.5 umold ¥ 16742 wlAlzdte]l AA H
(127)8F A AL Abe] (470) 8 FHol wd =
olglth(Fig. 15). 5)9 =& 2] F 0.24
pmelgien 6)¢ HAL AR $7} oA 5}
] storch(Fig. 16). 7 whddelx #AAH FAl=
core complex. radial links ¥ dynein arms& 7}
7 2=9]4)4v] 4| 43 (peripheral doublets) 2%
ZA=Ee] olsden 9ol mA4TH 17IH core
complex® o]Fe1x gle] AFA 9+1¥ 9 F&
ol gict.

Aol 2k oA e core complexE 7}-Ed|
=73 o7l mlAAdte] <o wldEe] Y
=o Axel o folzje YAYLE R
o] glolem T FFel FFA HEje] FH=pe] H
arslgleh(Figs. 17 & 18). AA @l = A%
AAre) Zwea 2 Amyg st F HEE
ov H#® Az} ZAME FAA 3474 =

cu.-_z,‘h'

ulAAdq) Ax A g (Fig. 19).
LIy
F25 AR gt gt A= FHAo] Wi
Basl7] wiel o Aoz d8ix gk o

2olgls A 1 # AYA
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Fig. 1. The spermatogonia at periphery of {he testis, which characterized by large nucleus (N) and
comparatively little cytoplasm containing mitochondria (M), numerous free ribosomes and sparse rough-
surfaced endoplasmic reticulurg, x 7,500. Fig. 2. A spermatogonium is dividing. Note the dividing
chromatin mass, irregular contour of nuclear membrane (arrow heads) and numerous mitochondria (M).
X 7,500. Fig. 3. The primary spermatocyte showing the oval or elliptical nucleus (N) and cytoplasm with
mitochondria and free dbhosomes. x 11.250. Fig. 4. The secondary spermatocyte showing the oval-
shaped nucleus (N) with chromatin patches and the cytoplasm containing mitochondria, free ribosomes,
rough-surfaced endoplasmic reticulium and microtubules. x 7,500.



Fig. 5. The spermatids at earliest stage of development. Note the numerous mitochondria (M) encircled
the nucleus (N). x 15,000. Fig. 6. The spermatids contain the nucleus (N) with the chromatins of
clectron-dense strands, a pair of rootlets of axoneme (arrow heads) and a microtubule-organizing center
(MTOC: arrow mark). X 11,250. Fig. 7. The spermatid enclosed by plasma membrane showing nucleus
(N), mitochondria (M) and MTOC (arTow mar ). x 22,000. Fig. 8. The spermatids contained the non-
condensed nuclei, the head portion of spermatozoa and a crystalline body. * 7,500.



Figs. 9-16. The various cross sectional views of spermatozoa. Figs. 12 & 13. The head portion with the
electron-dense nucleus (N) and mitochondria (M). Figs. 14 & 15. The middle portion with the nuclear
cylinder (arrow head) and mitochondria. Fig. 16. The posterior portion showing the biflagella and the 9+1
arrangement of axonemes. X 30,000.



Fig. 17. The longitudinal sections of the spermatozoa. X 10,000. Fig. 18. The magnification of the boxed
area in Fig. 17. Note the electron-dense chromatin (C) twisted in helical shape and the ruffled nuclear
envelope (arrow heads). X 27.500. Fig. 19. The spermatozoa in the seminal vesicle. Note the

spermatozoa of 2 flagella type (arrow mark) and the abnormal ones with 3-4 axonemes (arrow heads).
% 10,000.



X (primary spermatogonia) 2 *-g] A]a}ale] A
2 7 ALAE, A 1 A A=A E (primary sper-
matocyte), A 2 2 AnAF AIJNEE A=A
A5 32709 AA7 dAEE FHL uhA Hid
7t AA e AEFL Z7] D FAHLAY) T S
A FE5] e B2 R ez AxEe)
HLo® F¥o| sFsictw s ch(Mehlhorn,
1988). Awad and Probert(1989)% Schistosoma
margrebowieis] A} AR ek Qe 2t
A BHAEY el Dste] Aestgaz, Grant
et al. (1976)-2 Pharyngostomoides procyonise]
A EANA AAR HEEHE TS A9 g3
7wl gt} B3], Grant et al (1976)L A4
Eo| A rootlets} A} Alolel] ehle TREL
MTOC (microtubule organizing center)e}s X
394 Silveira and Porter(1964)2] 4] 2 A
(centriole), Burton (1972)<] centriole-like body,
Hitchen and Butler(1973)%] condensation
center 53 FU3 Aolgiz IHoew basal
body®} dgg #A7F slvke oA MTOCHH
Ak P4 ulA T HA @ Holetw s}
A, o] AFME HE wFY ==
7+ A A A E Yestel Z)gel vlET Wt
A JAF 2AEL TP 2 9, F
seoulensis®] T YAAZTE o}Z FF2E)4
BAY A A e YY) o FHELE o]l%
1A 9l&-& #elshgt.

57 AAY el Bl Nez and Short
(1957)+& S. douthifti®, Burton(1967 &
1972)2 H. medioplexus¥-, Gressen and Perry
(1961)= F. hepaticaZ, Hendelberg (1962)+
D. dendriticum=} F. hepatica®, Sato et al.
(1967)-% P. miyazakiiZ, Grant et al.(1976)2
P. procyonisZ, Kitajima et al.(1976)= S.
mansonts, Fujino et al.(1977)£ P. ohirais} E.
pancreaticumg, A - 9(1984)-L C. sinensisZ
Orido(1988) = P ohiraiz Zr7} 1738 uf g
k. Burton(1972)% H. medioplexus?] &A=
FEdv A o2 BA}e] A (acrosome), T
(head portion) , ©]¥ (tail portion) 2 '} # o
& w4 FH(middle piece)7d wgm
(terminal piece) & }rold fatslel Fujino
et al.(1977)& P. ohirai$t E. pancreaticums] =
AE FARARGALDT BRF T T A
(anterior tip), 4 F& T3 =23 dajgd w
2 T2 vielA Basiedd).

¥, Orido(1988)& P ohirai®] AAE =%
oA, Fab Q F3HAEed Seoz By
¥ anterior region(AR), first mitochondrial
region(FMR), intermediate region(IR)
second mitochondrial region(SMR), posterior
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nuclear region(PNR) , tail region(TR) 5 67}
FHE Prglen 4olglE &A= AR I FMR
A4 sEEEol, IR 259 %o Heojrd
PNR3} TRellxe A dde] gtz stdvh. 12
I AR%} FMRE& Aol £33 RS FH4 4
£, SMR3} PNR % TRE 0|82 ZT.zle] 3
wee) gesty 594 BAsREd o] Orido
(1988)2] AF47L 57 AA9 dukAdq £
A7 th2w 22 P ohiraiz. €138} Fujino et al.
(19779 27ATE Be Aol7h Yo, Wnbgo
2 FE2F ALY FRE FAE o2 AU
7 ¥& 944 go=]E slal AL ngswm gl
Lo s == Foe ¥R i) EA)ske
Aoz o43x 9led(Mehlhorn, 1988) ¢]:
Fujino et al.(1977)8] Q7o =z Edgt &7 o]
Ak, 2 QAFoldE AHAES Ersid yowg
TAA Wsk7] wWEel AAFAL S= g4dA
B el [AFE A sAdde ¥y g
THERE BUE sted gl w, 6714 He
2 WEdds A 29y Fdwe] ety =
AL A 5 gl

AEY fRe Fde Yehdes &ap= Qi
o 94¢ 9= v i3 (peripheral micro-
tubule)s} core complex(central filament) 2 o]
Fol Xzl o5 TAL Aoz Jehye] =4}
o ¥elg FEZ ot s HRYSEEY
A 1 924 =& 2 #2224 9+ 0, 9
* 1 Ee 9+ 289 A4F R F3He
A5 A FEe] 9 + 139 2ALE Jx= R
22 433 gt (Rees, 1979: Robinson and
Halton, 1982: Justine and Mattei, 1988;
Orido, 1988). ¢] A7\ 4 F&F% F seoulensis
B9 FAE Aol 9+18o]9len core
complex, radial links, dynein arms2 7}z 9
B AT For o)FA gledr).
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=Abstract=~

Transmission electron microscopic ultrastructures of the male germinal cells of
Fibricola seoulensis

Woon-Mok Sohn!* and Soon-Hyung Lee?)

Department of Parasitology1), College of Medicine, Inje University, Pusan 614-735, Department of
Parasitology? and Institute of Endemic Diseases, Seoul National University College of Medicine, Seoul
110-799, Korea

A transmission electron microscopic study was performed to observe the ultrastructures
of the male germinal cells and spermatozoa of Fibricola seoulensis. Spermatogonia were
found in the periphery of the testls and characterized by large nuclei and comparatively
little cytoplasms. Spermatocytes contained an oval to spherical nucleus. Their nuclear
volume was little larger in comparative to that of cytoplasm, and the chromatin was
comparatively little. The early spermatids were characterized by a great amount of
cytoplasm, and numerous mitochondria encircled the nucleus. In a more advanced
spermatids the electron-dense strands of chromatin appeared in the nucleus, and a pair of
rootlet of the axoneme and a microtubule-organizing center (MTQC) were observed near the
nucleus. The sectioned spermatozoa were found in the testis and the seminal vesicle. Their
cross sectional views were divided into 6 types when they were distinguished on the basis
of the morphology and components. The spermatozoa of F. seoulensis showed two flagella
of 9+1 type axoneme. ]
Key words: Fibricola seoulensis, male germinal cells, spermatozoa, TEM, ultrastructures
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